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(54) Abstract Title 

Tubing shoe with reaming members 

(57) A tubing shoe (10) comprising a body (1 2) for mounting on the end of a tubing string and reaming 
members (16) extending longitudinally and helically around the body, the reaming members providing 
substantially complete circumferential coverage of the body whereby, in use, when the tubing shoe is 
advanced axfally into the bore, the reaming members provide reaming around the shoe circumference- The 
tubing shoe is provided with a rotatable eccentric nose portion (28) having a jetting port (26) to introduce fluid 
at the tip, with jetting ports (24) being used to introduce fluid between the reaming members. A rotatable 
torque reducing sleeve or centraliser (38, fig. 2) may also be mounted on the body, rewardly of the reaming 
members. 
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This invention relates to a downhole tool, and in 
particular to a casing or liner shoe. 

In oil and gas exploration and production operations, 
bores are drilled to gain access to subsurface hydrocarbon- 
bearing formations. The bores are typically lined with 
steel tubing, known as tubing, casing and liner f depending 
upon diameter, location and function. Bores may also be 
lined with a filtration medium, such as slotted pipe or 
tube, or filtration media comprising a combination of two 
or more of slotted pipe or tubing, slotted screens or 
membranes and sand- filled screens. Embodiments of the 
present invention may be useful in some or all of these 
applications, and for brevity reference will generally made 
to " tubing". The tubing is run into the drilled bore from 
the surface and suspended or secured in the bore by 
appropriate means, such as a casing or liner hanger. For 
casing, cement may then be introduced into the annulus 
between the tubing and the bore wall. 

As the tubing is run into the bore the tubing end will 
encounter irregularities and restrictions in the bore wall, 
for example ledges formed where the bore passes between 
different formations and areas where the bore diameter 
decreases due to swelling of the surrounding formation. 
Further, debris may collect in the bore, particularly in 
highly deviated or horizontal bores. Accordingly, the 
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tubing end may be subject to wear and damage as the tubing 
is lowered into the bore. 

These difficulties may be alleviated by providing a 
"shoe" on the tubing end. Proposals for casing shoes of 
5 various forms are described in Canadian Patent No. 

1,222,448, US Patents Nos. 2,334,788 and 4,825,947 and 
International Patent Application W096\28635. 

It is among the objectives of embodiments of the 
present invention to provide an improved tubing shoe. 

10 According to the present invention there is provided 

a tubing shoe comprising a body for mounting on the lower 
end of rotatable tubing, and a rigid reaming portion 
comprising reaming members extending helically around the 
body towards the leading end thereof in an opposite 

15 direction to the intended direction of rotation of the 

tubing . 

According to another aspect of the present invention 
there is provided a method of reaming a bore in preparation 
for receiving tubing, the method comprising the steps of: 
20 mounting a tubing shoe on the lower end of tubing, the 

tubing shoe comprising a body and reaming members extending 
helically around the body towards the leading end thereof 
in one direction; and 

running the tubing into a bore while rotating the 
25 tubing in the opposite direction to said one direction. 

In use, these aspects of the present invention 
facilitate running in of tubing such as casing or liner 
which is supported or mounted such that it may be rotated 
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as it is run into a bore: liner is typically run in on 
drill pipe, which may be rotated from surface as necessary; 
casing may be rotated using a top drive. In the interest 
of brevity, reference will be made herein primarily to 
5 liner. By providing reaming members which extend helically 

around the body in the opposite direction to the rotation 
of the liner, the reaming members do not tend to "bite" 
into obstructions in the bore wall; in conventional shoes 
provided with helical blades or flutes which extend in the 
10 same direction as the rotation of the liner the blades tend 

to engage obstructions, in a similar manner to a screw. In 
contrast, in the present invention, the members will tend 
to ride on or over any obstruction as the members ream the 
bore to the desired diameter to allow the liner to pass. 
15 This minimises the possibility of the shoe and liner 
becoming stuck fast in the bore due to the shoe becoming 
locked with a bore obstruction. 

While the body and reaming portion are preferably 
substantially cylindrical, the leading end of each reaming 
20 member may define a pilot reaming portion defining a 

smaller diameter than a subsequent reaming portion. Most 
preferably, the reaming portions include a cutting or 
rasping surface or inserts on an outer surface of the 
portions, such as blocks or inserts of tungsten carbide, 
25 diamond or other hard material welded or otherwise fixed to 
the body or reaming members. The pilot and subsequent 
reaming portions of each reaming member may be helically 
aligned, or may be staggered. In a preferred embodiment, 



the reaming members are provided with inserts of hard 
material, such as tungsten carbide; testing has shown that 
such inserts provide more effective cutting and members 
provided with such inserts are harder wearing- It is 
5 believed that the ability to press the inserts into 
interference fit holes or slots avoids the stresses and 
other material property changes induced by welding blocks 
of tungsten carbide in place, and the inserts are spaced 
apart on the reaming members and are effectively self- 

10 cleaning, unlike traditional welded tungsten carbide blocks 
which require cleaning and often become "clogged". 

Each reaming member may include a stabilising portion, 
which may extend rearwardly of a reaming portion. Most 
preferably, the stabilising portion has a relatively smooth 

15 and hard wearing outer surface, for example of machined 

tungsten carbide. Alternatively, or in addition, a torque 
reducing sleeve or centraliser may be provided on the body 
rearwardly of the reaming portion . Preferably, the 
centraliser is spaced rearwardly of the reaming portion. 

20 Most preferably, the centraliser is rotatable relative to 

the body. In the preferred embodiment, the centraliser 
defines a bushing or sleeve, and one or more fluid conduits 
may carry fluid to provide lubrication between the bushing 
and the shoe body. In other embodiments the fluid conduits 

25 may be omitted. The centraliser may define raised helical 

flutes or blades. Preferably, the blades extend in the 
same direction as the intended direction of rotation of the 
shoe, that is in the opposite direction to the reaming 



members. In other embodiments the centraliser blades may 
extend in the same direction as the reaming members. The 
centraliser blades may include one or both of axial lead in 
and lead out portions, the portions facilitating relative 
axial movement of the centraliser relative to the bore 
wall. In other embodiments , the centraliser blades may be 
"straight", that is extend solely axially. 

Alternatively, or in addition, further torque reducing 
sleeves or centralisers may be provided rearwardly of the 
shoe or on the liner itself. 

The trailing edge of each reaming member may define a 
back reaming portion, which back reaming portions may 
include a cutting or rasping surface, such as blocks or 
inserts of tungsten carbide or other hard material welded, 
located in bores, or otherwise fixed to the body. This 
feature is useful in shoes having a reduced diameter 
portion in which material may gather or become trapped, 
hindering retraction or withdrawal of the shoe. In the 
preferred embodiment of the invention there is little or no 
reduction in shoe body diameter following the reaming 
members, such that it is not necessary to provide the back 
reaming feature. Most conveniently, the shoe tapers 
towards the leading end thereof. 

The body may define a fluid transmitting conduit in 
communication with fluid outlets located between the 
reaming members; due to the orientation of the members, 
the rotation of the shoe will not tend to clear cuttings 
and other material from the channels or flutes between the 



members, and passing fluid into the channels facilitates 
maintaining the channels clear of cuttings and the like. 
Most preferably, the fluid outlets are arranged to direct 
fluid rearwardly of the leading end of the shoe. 
Conveniently, at least adjacent fluid outlets are 
longitudinally offset, to minimise weakening of the shoe 
body. In other embodiments, such fluid outlets may be 
provided on a nose portion on the body, the outlets being 
arranged to direct fluid rearwardly towards or between the 
reaming members. 

Preferably also, the body includes a nose portion, 
preferably an eccentric nose portion, that is the leading 
end of the nose portion is offset from the shoe axis. Most 
preferably, the nose portion is of a relatively soft 
material, for example an aluminium or zinc alloy, or indeed 
any suitable material, to allow the nose to be drilled out 
once the liner has been located in a bore. The nose 
portion may define one or more jetting ports, depending 
upon the desired flow rate of fluid from the nose portion. 
One or more jetting ports may be provided toward a leading 
end of the nose portion; in one preferred embodiment, a 
jetting port may be provided aligned with the shoe axis. 
One or more jetting ports may be provided toward a trailing 
end of the nose portion; in one preferred embodiment a 
plurality of spaced jetting ports are provided around a 
base of the nose portion and, in use, direct fluid 
rearwardly towards the reaming members . The one or more 
ports provided on the nose portion may open into respective 



recesses in the nose portion surface, to facilitate in the 
prevention of the jetting ports becoming blocked or 
plugged. In the preferred embodiment, the nose portion is 
rotatable relative to the body, to facilitate passage of 
Che shoe over ledges and the like. Most preferably, the 
nose is rotatable only to a limited extent, for example 
through 130°; this facilitates the drilling or milling out 
of the nose. Of course, if the nose portion is not 
required to be drillable, the nose portion may be freely 
rotatable relative to the body. The nose may be biassed 
towards a particular "centred" orientation by a spring or 
the like. 

According to a further aspect of the present invention 
there is provided a tubing shoe comprising: a fluid 
transmitting body for mounting on the lower end of tubing; 
reaming members on the body; and fluid outlets for 
directing fluid towards or between the members. 

Preferably, the fluid outlets are arranged to direct 
fluid rearwardly of the leading end of the shoe. 

Preferably also, at least adjacent fluid outlets are 
longitudinally offset . 

The fluid outlets may be provided in a nose located on 
the leading end of the shoe. 

According to a still further aspect of the present 
invention there is provided a method of reaming a bore in 
preparation for receiving tubing, the method comprising the 
steps of : 

mounting a tubing shoe on the lower end of tubing, the 
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tubing shoe comprising a fluid transmitting body, reaming 
members on the body, and fluid outlets for directing fluid 
towards or between the members; 

running the tubing into a bore; and 

passing fluid through said outlets. 

According to another aspect of the present invention 
there is provided a tubing shoe comprising a body for 
mounting on the lower end of tubing, and reaming members on 
the body, the leading end of each reaming member defining 
a pilot reaming portion defining a smaller diameter than a 
subsequent reaming portion. 

Preferably, the reaming members each define a cutting 
or rasping surface, such as blocks or inserts of tungsten 
carbide or other hard material welded, held in bores or 
slots or otherwise fixed to the body. Most preferably, the 
reaming members extend helically around the outer surface 
of each member. Preferably also, the cutting or rasping 
surfaces of the reaming members combine to provide 
substantially complete coverage around the circumference of 
the body. Thus, even if there is no rotation of the shoe 
as it is advanced into a bore, there is cutting or rasping 
capability around the circumference of the bore and the 
bore is reamed to at least a minimum diameter corresponding 
to the diameter defined by the cutting or rasping surface. 

According to another aspect of the present invention 
there is provided a tubing shoe comprising: a body for 
mounting on the end of a tubing string; and reaming members 
extending longitudinally and helically around the body, the 
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reaming members providing substantially complete 
circumferential coverage of the body whereby, in use, when 
the tubing shoe is advanced axial ly into a bore, the 
reaming members provide reaming around the shoe 
5 circumference . 

According to a further aspect of the present invention 
there is provided a method of clearing a bore to receive 
tubing, the method comprising: 

mounting a tubing shoe on the end of a tubing string, 

10 the shoe having reaming members extending longitudinally 

and helically around the body, the reaming members 
providing substantially complete circumferential coverage 
of the body; and 

advancing the tubing shoe axial ly into the bore, the 

15 reaming members provide reaming around the shoe 

circumference . 

These aspects of the invention are of particular 
application in tubing shoes which are not subject to 
rotation during running in to a bore. 

20 The inclination of the reaming members to the 

longitudinal axis of the shoe may be constant or may vary 
over the length of the members, for example the members may 
include portions parallel of perpendicular to the shoe 
longitudinal axis. 

25 According to a further aspect of the present invention 

there is provided a tubing shoe comprising: a body for 
mounting on the end of a tubing string; and a nose 
rot at ably mounted on the body. 
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Preferably, the nose is rotatable about a longitudinal 

axis. 

Preferably also, the degree of rotation of the nose 
relative to the body is restricted, to facilitate drilling 
or milling through the nose. 

According to a still further aspect of the present 
invention there is provided a tubing shoe comprising: a 
body for mounting on the end of a tubing string; and a 
torque reducing sleeve or centraliser on the body. 

Preferably, the centraliser is rotatably mounted on 
the body. Most preferably, the body defines a fluid 
conduit and a bearing area between the centraliser and the 
body is in fluid communication with the conduit, to supply 
lubricating fluid to the bearing area. 

Preferably also, the centraliser defines external 
blades or flutes. The blades may extend helically, and may 
include one or both of substantially axial lead in and lead 
out portions. Where the shoe includes reaming members, the 
centraliser blades may extend in the same or the opposite 
direction to the reaming members . 

According to a yet further aspect of the present 
invention there is provided a tubing shoe comprising: 

a body for mounting on the end of a tubing string ,- 

and 

a rigid reaming portion comprising reaming members 
extending helically around the body and comprising inserts 
of relatively hard material on bearing surfaces of the 
reaming members. 



10 



11 

The various aspects of the invention as described 
above may be manufactured and assembled by various methods. 
For example, the body and reaming members may be machined 
from a single billet. However, it is preferred that the 
body is formed of a single part on which a sleeve defining 
the reaming members is mounted. A centralising sleeve may 
also be provided for mounting on the body. Conveniently, 
the body defines a reduced diameter portion on which one or 
more sleeves are mounted. A rotating sleeve, such as a 
centraliser, may be retained by a locking ring or the like. 
A fixed sleeve, such as carries the reaming members, may be 
pinned to the body, and the pin may also serve to retain a 
nose portion on the body. 

The various aspects of the invention as described 
above may be provided singly or in combination with one or 
more of the other aspects. Further, if desired the various 
aspects of the invention may be provided in combination 
with one or more of the optional or preferred features of 
the other aspects of the invention. 

These and other aspects of the present invention will 
now be described, by way of example, with reference to the 
accompanying drawings, in which: 

Figure 1 illustrates a liner shoe in accordance with 
a first embodiment of the present invent ion, - 
25 Figure 2 illustrates a liner shoe in accordance with 

a second embodiment of the present invention,- 

Figures 3 and 4 are side and end views of the nose of 
the shoe of Figure 2,- 
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Figure 5 illustrates a liner shoe in accordance with 
a third embodiment of the present invention; 

Figure 6 is an exploded view of the shoe of Figure 5; 

and 

5 Figure 7 is an end view of a retaining ring of the 

shoe of Figure 5. 

Reference is first made to Figure 1 of the drawings, 
which illustrates a liner shoe in accordance with a first 
embodiment of the present invention. The shoe 10 has a 

10 hollow cylindrical body 12 adapted for mounting on the 
lower end of a length of bore liner (not shown) . 
Typically, such mounting will be achieved by a conventional 
threaded box and pin type arrangement . 

The body carries four reaming members extending 

15 helically around the body 12 towards the leading end of the 
body in the opposite direction to the intended direction of 
rotation of the liner: in the Figure, arrow A illustrates 
the direction of the reaming members 14, while arrow B 
illustrates the direction of rotation of the shoe 10 in 

2 0 use. 

The leading end of each reaming member 14 comprises a 
pilot reaming portion 16 and a following larger diameter 
reaming portion 18. Rearwardiy of the reaming portions 16, 
18 each reaming member 14 defines a stabilising portion 20. 
25 Further, the trailing edge of each reaming member 14 

defines a back reaming portion 22- The reaming portions 
16, 18, 22 are provided with an aggressive surface formed 
of blocks of tungsten carbide welded to the body 12 . 
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However, each stabilising portion 20 has a relatively 
smooth outer surface formed of machined tungsten carbide. 

As noted above, the body 12 is hollow and thus may 
carry a drilling fluid which is pumped from surface through 
the liner. Rearwardly directed jetting ports 24 
communicate with the body bore such that, in use, drilling 
fluid is directed rearwardly, in the direction of arrow C, 
to clear cuttings from between the reaming members 14. 

A jetting port 26 is also provided in an eccentric 
nose portion 28 which is threaded onto the end of the body 
12. The nose portion 28 is formed of relatively soft 
aluminium alloy, such that it may be drilled out of the 
body 12 once a liner is in place, to provide a clear bore 
through the liner and the shoe 10 . 

In use, the shoe 10 is mounted on the lower end of a 
length of liner, which is then run into a bore. The upper 
section of the bore will have been previously lined with 
steel casing, such that initial passage of the shoe and 
liner into the bore should be relatively straightforward. 
However, as the shoe 10 and the leading end of the liner 
move into the lower unlined part of the bore, the shoe 10 
is likely to encounter ledges, deposits of cuttings, and 
other obstructions. These may be dislodged or pushed aside 
by the shoe 10, or the fluid passing from the shoe 10. 
However, on occasion it may be necessary to rasp or ream 
past an obstruction using the reaming members 14. This may 
be achieved by rotating the liner and shoe 10 in the 
direction 3 such that the pilot reaming portions 16 and the 
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reaming portions 18 rasp or ream the obstruction to an 
extent that the shoe 10 and the liner may pass. Due to the 
mass and dimensions of a typical section of liner, and the 
fact that the liner is suspended on relatively flexible 
drill pipe, it is often not possible to apply a significant 
torque to the shoe 10. However, the action of the reaming 
portions 16 f 18 will normally be sufficient to overcome any 
obstructions. Further, the orientation of the reaming 
portions 16, 18 ensure that the reaming members 14 ride 
over any obstructions and do not bite into the 
obstructions, as might occur if the members 14 were to 
extend in the opposite direction. In this example it may 
be observed that the reaming members 14 are "left handed", 
that is the members 14 extend counter clockwise around the 
body 12, as the shoe 10 is to be rotated in a clockwise 
direction. In some situations it may be sufficient to 
reciprocate the liner and shoe 10 axial ly to rasp or ream 
past an obstruction. 

The provision of a pilot reaming portion 16, and also 
the provision of a cutting or rasping surface over the 
surface of the reaming portions 16, 18, further minimise 
the possibility of the reaming members 14 jamming or 
locking against an obstruction. 

As the configuration of the reaming members 14 is such 
that the rotation of the shoe 10 will noc tend to dislodge 
cuttings and other debris from between the members 14, the 
jetting ports 24 ensure that the channels between the 
members 14 remain clear. 
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Reference is now made to Figures 2, 3 and 4 of the 
drawings, which illustrate a casing shoe 30 in accordance 
with a second embodiment of the present invention. The 
shoe 30 has a generally cylindrical tubular body 32 adapted 
for mounting on the lower end of a string of casing or 
liner (not shown). A nose cone 34 is mounted on the 
leading end of the body 32, and directly behind the nose on 
the body are a series of six reaming members 36 (the number 
of reaming members will typically be determined by the shoe 
diameter, that is, the larger the diameter the greater the 
number of members) . A centraliser 38 is mounted on the 
body 32 rearwardly of and longitudinally spaced from the 

reaming members 3 6 . 

The nose cone 34 is of generally f rusto-conical form, 
with the nose leading end 40 being offset from the 
longitudinal axis of the shoe 42. A central fluid conduit 
44 in the nose communicates with the interior of the body 
and, in use, directs fluid to two smaller diameter conduits 
46, 4 8 which terminate at longitudinally and 
circumferentially spaced outlet ports 50, 52. The nose 
cone 34 is axially fixed but is rotatabie through 146° 
relative to the body 32, around the axis 42. The nose cone 
34 is located relative to the body 32 by pins 54. each pin 
54 having a threaded outer portion 56 for engaging a 
25 corresponding threaded bore 56 in the body 32 and an inner 
portion 58 for location in an annular groove 61 defined by 
a reduced diameter rear portion of the nose cone 60. The 
groove 61 also accommodates springs (not shown) which tend 
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Co centre the cone in a predetermined position relative to 
the body 32, 

If reference is made in particular to Figure 4 , it 
will be noted that the interior of the rear portion of the 
5 nose cone 34 defines a series of radial slots 59, which 
slots assist in the milling out of the nose cone 34 once 
the liner is in place; the relatively soft aluminium alloy 
from which the nose cone has been machined may tend to 
"smear" over a milling tool, and the slots facilitate the 
10 break-up of the cone and reduce the likelihood of such 
smearing. 

The reaming members 36 are formed of an aggressive 
cutting material, such as tungsten carbide blocks, welded 
to the leading end of the body to define reaming blades. 

15 Each blade 3 6 comprises a leading pilot portion 63 which 

defines a taper extending rearwardly and helically from the 
nose cone 34. Rearwardly of each pilot portion 63 is a 
larger diameter reaming portion 62 with tapering leading 
and trailing ends 64, 66, each reaming portion being spaced 

20 from but helically aligned with the respective pilot 

portion 63. It should be noted that, as the leading end of 
each blade 36 overlaps longitudinally the trailing end of 
an adjacent blade 36, the blades 36 collectively provide 
3 60° coverage of the body. 

25 Like the first described embodiment, fluid outlet 

ports 68, which communicate with the interior of the body, 
are provided between the blades 36. In this embodiment it 
will be noted that adjacent ports 68 are longitudinally 
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offset, to minimise weakening of the body 32. 

The centraliser 38 is located at the longitudinal 
centre of the shoe 30 and comprises a bushing 70 defining 
five blades 72, although the number of blades may be varied 
5 as desired. The bushing 70 is rotatable on the body and is 

located between a body shoulder 74 and a lock ring 76. In 
use, two fluid conduits (not shown) carry fluid from the 
body interior to lubricate the bearing surfaces between the 
bushing 70 and the body 32 . The blades 72 each comprise a 

10 main helical portion 78 and axial leading and trailing 
portions 80, 82. 

In use, the shoe 30 is mounted on the lower end of a 
casing string and run into a well bore. As the shoe 30 
passes through the bore the nose 34 will tend to push aside 

15 any sand, cuttings and the like which have gathered in the 

bore, to allow the liner to pass. Any irregularities and 
intrusions in the bore wall will be rasped or reamed to the 
required diameter by the blades 36. Due to the overlapping 
blade configuration, such rasping and reaming may be 

20 achieved solely by axial movement of the shoe 3 0 through 
the bore, and may be enhanced by rotating the shoe. As 
described above with reference to the first described 
embodiment, the blade configuration and orientation is such 
that, if the shoe is rotated, the blades 36 will tend to 

25 ride over and rasp or ream away any obstructions, rather 

than bite into the obstruction. 

Rotation of the shoe, and the following liner string, 
is facilitated by the provision of the centraliser 38, 
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which acts as a rotary bearing between the shoe 30 and the 
bore wall. The configuration of the centraliser blades 72 
also facilitates fluid flow past the shoe. 

In the event of the shoe encountering a ledge or the 
5 like, the ability of the eccentric nose cone 34 to rotate 
relative to the body 32 facilitates negotiation of the 
ledge, as the nose 34 may "roll off" the ledge, 
particularly where the shoe itself is not rotating. 

If, for any reason, it is deemed necessary to retract 

10 or withdraw the shoe 30, the tapering of the shoe towards 
its leading end and the absence of any reduced diameter 
portions rearwardly of nose, such as occur rearwardly of 
the stabiliser portions 20 in the first described 
embodiment, facilitate such withdrawal. Retraction of the 

15 shoe should be possible without back reaming, which of 

course is not possible in applications where there is no 
facility to rotate the liner string. 

Reference is now made to Figures 5, 6 and 7 of the 
drawings, which illustrate a casing shoe 100 in accordance 

20 with a third embodiment of the present invention. The shoe 
100 has a generally cylindrical tubular body 102 having a 
reduced diameter leading end portion 104 which carries a 
centraliser 106, a reamer sleeve 108 and a nose 110, as 
will be described. 

25 The centraliser 106 is substantially similar to the 

centraliser 38 described above, and will therefore not be 
described in any detail. 

The reamer sleeve 108 comprises five helical reaming 
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blades or members 112 of substantially constant radial 
extent. Each member 112 defines a row of blind bores 114 
which retain a respective tungsten carbide insert 116, in 
the illustrated example each member 112 having eight 
5 inserts 116. The bores 114 are sized such that the inserts 

116 may be pressed in, without requiring any welding and 
thus avoiding the corresponding stresses and material 
changes which welding induces. 

A threaded pin 118 is used to lock the sleeve 108 to 

10 the body 102, the inner end portion of the pin serving to 

retain the nose 110 on the end of the body 102. 

The nose 110, like the nose cone 34 described above, 
is rotatable to a limited extent relative to the body and 
has a leading end offset from the shoe axis 119. However, 

15 the configuration of the fluid outlet ports 120, 122 of 

this embodiment are different, there being a single outlet 
port 120 aligned with the axis 119 for directing fluid 
forwards, and a series of circumf erentially spaced ports 
122 around the base of the nose 110 , the ports 122 opening 

20 into a circumferential groove 124. In use, ports 122 

direct fluid rearwardly over the reaming members 112, to 
assist in maintaining the members 112 clear of debris. 

It will be apparent to those of skill in the are that 
the configuration of the body 102, sleeves 106, 108 and 

25 nose 110 will facilitate manufacture and assembly of the 

shoe 100, and provide for flexibility in manufacture, in 
that a single form of body 102 may accommodate centraiisers 
and reamer sleeve having, for example, blades of different 
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configurations, as desired. 

It will be clear to those of skill in the art that the 
above -described embodiments are merely exemplary of the 
present invention, and that various modifications and 
improvements may be made thereto, without departing from 
the scope of the present invention. 
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CLAIMS 

1. A tubing shoe comprising: a body for mounting on the 
end of a tubing string; and reaming members extending 
longitudinally and helically around the body, the reaming 
5 members providing substantially complete circumferential 
coverage of the body whereby, in use, when the tubing shoe 
is advanced axially into a bore, the reaming members 
provide reaming around the shoe circumference ♦ 

10 2. The shoe of claim 1, further comprising a torque 

reducing sleeve or centraliser on the body. 

3. A tubing shoe comprising: a body for mounting on the 
end of a tubing string; and a torque reducing sleeve or 
centraliser on the body. 

15 4. The shoe of claim 2 or 3, wherein the centraliser is 

rocatably mounted on the body. 

5. The shoe of claim 4, wherein the body defines a fluid 
conduit and a bearing area between the centraliser and the 
body is in fluid communication with the conduit, to supply 

20 lubricating fluid to the bearing area. 

6. The shoe of any of claims 2 to 5, wherein the 
centraliser defines external blades or flutes. 
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7. The shoe of claim 6, wherein the blades extend 
helically. 

8. The shoe of claim 7, wherein the blades include at 
least one of substantially axial lead in and lead out 

5 portions . 

9. The shoe of claim 7 or 8 , and where the shoe includes 
helical reaming members f wherein the centraliser blades 
extend in the same direction as the reaming members. 

10. The shoe of claim 7 or 8, and where the shoe includes 
10 helical reaming members, wherein the centraliser blades 

extend in the opposite direction to the reaming members. 

11. The shoe of any of claims 2 to 10, wherein further 
torque reducing sleeves or centralisers are provided 
rearwardly of the shoe. 

15 

12. A method of clearing a bore to receive tubing, the 
method comprising: 

mounting a tubing shoe on the end of a tubing string, 
the shoe having reaming members extending longitudinally 
20 and helically around the body, the reaming members 

providing substantially complete circumferential coverage 
of the body; and 

advancing the tubing shoe axial ly into the bore, the 
reaming members providing reaming around the shoe 



circumference . 
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13. A tubing shoe comprising a body for mounting on the 
lower end of rotatable tubing, and a rigid reaming portion 
comprising reaming members extending helically around the 
body towards the leading end thereof in an opposite 
direction to the intended direction of rotation of the 
tubing . 

14. The shoe of claim 13, wherein the body and reaming 
portion are substantially cylindrical. 

15. The shoe of claim 13 or 14, wherein the leading end of 
each reaming member defines a pilot reaming portion 
defining a smaller diameter than a subsequent reaming 
portion. 

16. The shoe of claim 13, 14 or 15, wherein the reaming 
portion includes a cutting or rasping surface. 

17. The shoe of claim 16, wherein the cutting or rasping 
surface is provided by inserts of relatively hard material 
fixed to the body or reaming members. 

18. The shoe of any of claims 13 to 17, wherein a torque 
reducing sleeve or centraliser is provided on the body 
rearwardly of the reaming portion. 
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19- The shoe of claim 18, wherein the centraliser is 
spaced rearwardly of the reaming portion. 

20. The shoe of claim 18 or 19, wherein the centraliser is 
rotatable relative to the body. 

21. The shoe of claim 18, 19 or 20, wherein the 
centraliser defines raised helical flutes or blades 
extending in the same direction as the intended direction 
of rotation of the shoe, that is in the opposite direction 
to the reaming members . 

22. The shoe of claim 21, wherein the centraliser blades 
include one or both of axial lead in and lead out portions. 

23. The shoe of any of claims 13 to 22, wherein trailing 
edges of each reaming member define a back reaming portion. 

24. The shoe of any of the preceding claims, wherein the 
shoe tapers towards the leading end thereof . 

25. The shoe of any of the preceding claims, wherein the 
body defines a fluid transmitting conduit in communication 
with fluid outlets. 

26. The shoe of claim 25, wherein the fluid outlets are 
located between the reaming members. 
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27. The shoe of claim 25, wherein the fluid outlets are 
provided on a nose portion on the body, the outlets being 
arranged to direct fluid rearwardly towards or between the 
reaming members. 

28. The shoe of any of the preceding claims, wherein the 
body includes a nose portion. 

29. The shoe of claim 28, wherein the leading end of the 
nose portion is offset from the shoe axis. 

30. The shoe of claim 28 or 29 r wherein the nose portion 
is of a relatively soft material. 

31- The shoe of any of claim 28, 29 or 30, wherein the 
nose portion defines one or more jetting ports. 

32. The shoe of claim 31, wherein one or more jetting 
ports are provided toward a leading end of the nose 
portion . 

33. The shoe of claim 32, wherein a jetting port is 
provided aligned with the shoe axis. 

34. The shoe of any of claims 31 to 33, wherein one or 
more jetting ports are provided toward a trailing end of 
the nose portion for directing fluid rearwardly towards the 
reaming members . 
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35. The shoe of any of claims 31 to 34, wherein the one or 
more ports provided on the nose portion open into 
respective recesses in the nose portion surface. 

36. The shoe of any of claims 28 to 35, wherein the nose 
5 portion is rotatable relative to the body. 

37. The shoe of claim 36, wherein the nose is rotatable 
only to a limited extent, to facilitate the drilling or 
milling out of the nose. 

38 . A method of reaming a bore in preparation for 
10 receiving tubing, the method comprising the steps of: 

mounting a tubing shoe on the lower end of tubing, the 
tubing shoe comprising a body and reaming members extending 
helically around the body towards the leading end thereof 
in one direction; and 
15 running the tubing into a bore while rotating the 

tubing in the opposite direction to said one direction. 

39. A tubing shoe comprising: a fluid transmitting body 
for mounting on the lower end of tubing; reaming members on 
the body; and fluid outlets for directing fluid towards or 

20 between the members. 

40. A method of reaming a bore in preparation for 
receiving tubing, the method comprising the steps of: 

mounting a tubing shoe on the lower end of tubing, the 
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tubing shoe comprising a fluid transmitting body, reaming 
members on the body, and fluid outlets for directing fluid 
towards or between the members ; 

running the tubing into a bore; and 

passing fluid through said outlets, 

41. A tubing shoe comprising a body for mounting on the 
lower end of tubing, and reaming members on the body, the 
leading end of each reaming member defining a pilot reaming 
portion defining a smaller diameter than a subsequent 
reaming portion. 

42. A tubing shoe comprising: a body for mounting on the 
end of a tubing string; and a nose rotatably mounted on 
the body. 

43. The shoe of claim 42, wherein the nose is rotatable 
about a longitudinal axis. 

44. The shoe of claim 42 or 43, wherein the degree of 
rotation of the nose relative to the body is restricted, to 
facilitate drilling or milling through the nose. 

45. A tubing shoe comprising: 

a body for mounting on the end of a tubing string; 

and 

a rigid reaming portion comprising reaming members 
extending helically around the body and comprising inserts 
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of relatively hard material on bearing surfaces of the 
reaming members. 




Application No: 
Claims searched: 



Office 

S3. 



GB 9901592.7 

1,2,4 to 12 and 24 to 37 



Examiner: 
Date of search: 



INVESTOR IN PEOPLE 



Mr Nikki Dowell 
24 March 1999 



Patents Act 1977 

Search Report under Section 17 

Databases searched: 

UK Patent Office collections, including GB, EP, WO & US patent specifications, in: 
UK CI (Ed.Q): E1F - FAC, Fa, FFC 
Int a (Ed.6): E21B-10/26, 10/28, 10/30, 17/10, 17/14 
Other: Online : WPI 



Documents considered to be relevant: 



Category 


Identity of document and relevant passage 


Relevant 
to claims 


X 
X 


US 4,385,669 A (KNUTSEN) see especially 

US 2,334,788 A (LEARY) see especially col. 2, line 53 to col. 3, 
line 12 


1,12,24,25 
1,12.24.25 



X Document indicating lack of novelty or invennve ftcp A 
Y Document indicating lack of inventive step if combined P 
with one or more other documents of same category. 

E 

& Member of the same patent famfly - 



Document nxficaxing technological background and/or state of me art. 
Document published on or after me declared priority date but before 
me filing date of this iuveotion- 

Patent document published on or alter, but with priority date earlier 
man, the filing date of this application. 



An Executive Agency of the Department of Trade and Industry 



This Page is Inserted by IFW Indexing and Scanning 
Operations and is not part of the Official Record 

BEST AVAILABLE IMAGES 

Defective images within this document are accurate representations of the original 
documents submitted by the applicant. 

Defects in the images include but are not limited to the items checked: 

□ BLACK BORDERS 

□ IMAGE CUT OFF AT TOP, BOTTOM OR SIDES 
Q^FADED TEXT OR DRAWING 
□^BLURRED OR ILLEGIBLE TEXT OR DRAWING 

□ SKEWED/SLANTED IMAGES 

□ COLOR OR BLACK AND WHITE PHOTOGRAPHS 
SY SCALE DOCUMENTS 
ES OR MARKS ON ORIGINAL DOCUMENT 

□ REFERENCE(S) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 

□ OTHER: 

IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 




